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[Heat treatment of alumimm alloys] Termicheskaia obrabotka aliumi-
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(Aluminmm alloys—-Heat treatment)
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Organization of underground gas storage at the Ekhabi field
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- j ecting in the Tata ‘
Some characteristics of oll prosp I'4 (irhd 17:12)

Geol. nefti i gaza 4 no, 12:7-11 D 160,
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Calcium and zinc had a positive effect up to 0.5-1%, further
. additions showing no change. Low additions of manganese and
ﬂvﬁ aluminium gave a decrease in hardness. Further additions gave an
i increase. The greatest effect on the prolonged hardness at 300 oC
was shown by 0.6-1% manganese. Cerium also showed an increase,
but to a lesser degree.
There are 5 figures, 6 tables and 3 English references.
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Alloys of Magnesium Containing Thorium

occurred in the hardness of magnesium in the cast and stabilised
conditions with increase in thorium content to 4%. Further
increases in thorium content to 6-10% had not much effect. The
hardness decrecased somewhat after the stabilisation treatment.
After quenching the alloys from 565 °C, the hardness increased
with increasing thorium content up to 10%. The prolonged hardness
gave extremely high values. From microstructural and thermal
analysis it was shown that the magnesium-thorium system is of the
eutectic type. The ecutectic consists of a-~8o0lid solution and the
compound MggTh, melting at h0-42% thorium and 580 ©°C, (Fig.2).

The solubility of thorium at the eutectic temperature is 5¢% and at
300 °C, 0.5%. Microhardness measurements showed that the hardness
of the compound was 300 kg/mm?, the eutectic was 118 kg/mm?, and
the solid solution was 74 kg/mm2, corresponding to a hardness for
magnesium of 47 kg/mm2., The effect of the additions of the
various elements was studied using an alloy containing 3% thorium,
Cerium had the greatest effect on the properties at room
temperature, the hardness continuously increasing up to 6% cerium.
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AUTHORS: Drits, M.Ye., N;vj,gg;m'mgg_gy*um,_\[,um_‘glyid erskaya, 4.A.,
and Padezhnova, Ye.M.

TITLE: Alloys of Magnesium Containing Thorium

PERIODICAL: Akademiya nauk SSSR. Institut metallurgii.
Trudy, No.4, 1960. Metallurgiya, metallovedeniye,
fiziko-khimicheskiye metody issledovaniya, pp. 7483

TEXT: Several binary and ternary magnesium-thorium alloys
have been investigated using additions of manganese, cerium,
aluminium, zinc, calcium and zirconium. The properties of
magnesium-thorium alloys and also the effects of the additions on
the properties at both room and elevated temperature were examined.
The alloys were cast in a 20 mm diameter metallic mould heated to
50-60 ©°C. The main method of investigating the propertics
consisted of short-time (30 sec) and long-time (60 min) hardness
measurements, The hardnesses were measured at room temporature
and 300 °C using a 10 mm ball and a 100 kg load. The alloys were
stabilised at 300 ©C for 100 hours before testing. Mcasurements
were also made after quenching from 565 oC. A marked increase
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Investigating the ef
perties of titanium alloys.

(Titanium slloys--Hea® treatment)
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KUBICHEK, L.; MAL'TSEV, M.V.

Modificafion of the ﬁixé.se in Al=Mg alloys. Isul.splav.
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Tnyeostipation off Tornay Disgrrann Of T3
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DRVEEL:

Mechanleal propertles of these hronzes can he lmproved
by small (0,1-0.28) 1L edditions which refine the
pratu, Lo thele conelustons, the authors review Lhes
above-mentloned results and recommend hish-strengtly,
heat and corrosion resistant Be-Mn alloys containing
.2-1.3% Be, 3.7-5.5% Mu, and the rest Cuj or 0.9-1.0%
Be, 7-8% M, the rest Guj or 0.6-0.7% B, 12-13% Hn,
palance, Cu, ‘here are 0 figures; and 1 table.
ASSOCIATION: Krasnoyarsk Institute of Nonferrous Metals. Chalr
of Physical Metallurgy (Krasnoyarskly institut
tsvetnykn metallov. Kafedra metallovedenlya)

SUBMITTED: January 23, 1959

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



) . . . l{n(n( ;) ) B
. v . SR R ] "’"H,i"'t'!'nl ()L ! . o ioyy
Trvestinatlon of o ey DL 0 o

e i eyt
Su-pe-in Sysuow

Fo Lo Mabi)es (A) Composttion, 7
hv”*(ld TWllhv“{HWAﬂ‘\KUWUWHJWJ/

i i I_ vy iy ‘ " ' : )
H Certden srter U hrs Lempellis atb
O Lt e Lo

' s enoile strer
Vicke s Ui g () Tencile 5

—
o

ard 8/9

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



=izle) D FOR B 11 o5 1 A-BRDPS86-00 ROQ l1 900Q27-6
i . J I s 1
I3 1 ( §
; | ‘

: -
R
_—

Pable , v et SRR
Mechanleald properiles of (.\1—.1_)6@?’41‘2 4',“)/
bined mechanleal working and aodtb Liiies
1 N N M b B
R AV S G B ) B O B P
s A b | '

Al ber com-

.

S

917 L
- " 0 e w2
0.0 e Sl i :;’ 16
] +03 " 11
A A . t
! u) - 5 ;
th ,..v':) iGh -
Ly ot o 4
i o 1h
‘ " i . o -
(¢4 LY 0 290 o 14

W ) / \
~‘|,; 569 1 | :

\ . 81 e

M o s 1 k

1 o e

| ) a0f s ‘

7 50 i ' !

| |

S -
‘ P ST : o "(Li“ A L S TN S SN

cavd /0

i N
_l_ ‘: i | | |

APPROVED FOR RELEASE: 06/23/11:

CIA-RDP86-00513R001031900027-6



abion of Taernary

Sy st

tnboerenting ave alloys w
AL Jow Mn concenbrations (1—'/:’..
1o lmparted by two utr@ng?hen?ry componeile B
Mutis, . Al Toyn whiteh athpdltnu preabent pleii e
vt oot underwent conplebe Lot an ahuqu}H
e b Le holow. A charvacteristle Funtuyv o bhe
alloys, oo compared Co blnary beryl{iuﬁ>nyugrwu.ﬁ¢u
thelr Wb plasticlty hqﬁh when hardened o
\ ol eninet <2%).

L 0.0 moaeh Lot e

! .
compoleiiss Yo e

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



Ny
e ol Lol i 3
. A ot Y L - i
; Vo P [ i i
. L ’ )
P
o oL
" L
S
. P i
o
-
b4
1
, !
VA Dt
il

n /A (R .

1o of Cu=De-F alloys
e 4 Chanpen L hardness of Cu })JE 1“..1‘ J'/.L
. » . . A E R P ey e ot '.‘[l ! \r“,,l‘.
(0.0 e ) dependlog on aglng Lj‘.‘lnf,/)u,‘l, J 2 - 1()!)
Mo content (5): (1) 12.05 (2) 9.223 (2) 1.205 U
5.7 (5) 3,05,

A A
(e /Y

“_- |

APPROVED FOR RELEASE: 06/23/11:

CIA-RDP86-00513R001031900027-6



- v gy Ty e ,)
Tavesbipatlon of Ternary Hlapran of gfﬂiyh_ e
Cu-Be-in System e

that at 'uoc, part of the alloy 1s semd-1liquid.
At 700°C w11 of them are solid. At 100°C o vew

phase, 7/, appears, followlng a perliectoid ve-
actlion.” Due to high solubllity of Mu, its coatent
can be bronght up to 12¢ which adds strength as
alloving maberial and by hevero:s-»niuation with
Mube, phase.  Hardness dependling on Mo content and

aintu 18 shown in Fle.
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depending on composlitlon and temperature, the alloys
had elther d-structure of a monophase solid solublon;
binary structure « + MHF( and @ + 7/ or ternury
a + 7/ (CuBc) + Mnbe, . All these phasc are casily

o“
ldentified according to color, shape, different o
mlcerohardness. The hardest 1g Mnheg, 1,413 lciz S
Phase transformations were determined on a Le Chateller
Saladin device, and thermoprams revealed thaft in
Cu-Be-Mn system two nonvarlint reactlons are present:
four-phage perjtectic @ + L (::2 /2 + Mnﬁep at (oo
and fovr~nha)e perltectold ﬂ? + MnBe 7C1+7y
at 620° Radlopgrams showed {hat MnBL@ hos o hexn-

gonal lattice with peviods a = 4.23%1 A and ¢ = 6,909 4.
Phases U and 7yv are colin ”olutjonu baged on com-
pounc CuBe with a body-cestered cuble latbice. On

ard 3/ t@w”pése of m%nrogyuppiu studics,»b.%uothg'glc and L6
po-bhermic cross sectlous were plotted, showlng
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£8686
S/l80/6Q/OOO/Ol/OO7/027
£ Alloy of the Quarternary System:
Magnesium = Manganese - Alupinium - Calcium
6% Caltlp, 15-20% Cak2 and 7-10% Mg0)- As starting
materials the following were used: magnesium Mgl
1% follow > av000 (99.98% A1) and 8lleys
Mg-Mn (502%,Mo) and MgCa (14.5% ca). Casting of ingots
wag doné in metallic mouids 20 mo in diamebeT and
115 mm higho Tngots were eyt into gpecimens which were
submitted to a corresponding thermal treatmento On the
pasis of microsoopio analysis, 1sotherma1 oross~seotions
for 400 and 300 o¢ for alloys of the quarternary system,
corresponding to a constant nanganese content (105%) and
a puober of polythﬁrmal cross—seobions were constructed
(Figs 1 and 2). Some typical picrostructures 8Te shown
in Fig 2- It was cstablisbed that the jpdustrial alloy
MAO (mean panganese conbent 1.5%) at 8n elevated content
ain, in addition o the

of calelul and. plupiniuvm ¢al cont
g pumber of othsr

nain strengthening'phase - :
"A1~Ca and the @ -pnase.
It

An Investigation ©

Card strengﬁhening phases:? Mg2Ca, > 23
P/é‘ There are 3 figures and 9 references, of which 5 are
- Soviet and 2 Fnglishe

SUBMITTED Novembal 294 1959
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AUTHOR:  Drits M.Ye., Hal Rocklin L.L, oud

dalova, 0.N. DScow
L0V,

PTILE: An Tpvestigation of Alloy of the Quarternaly System:

4\ Magnesium ~Nanganese SAAlumindum ~NCalcium

PERIODICAL: Izvestiya Akademil nauk SSSR,Otdeleniye pekhnicheskikh
' , No 1, PP 59-63 (USSR)

nauk, Metallurgiya i toplive, 19

sons of manganese,.
sluminium and ¢ , . industrial application,
e.g 419 alloy containing 1-1l. 0.4-0.8%
of aluminium and 0.08-0.%% of calcium (remaining
magnesium)e which possesses high mechanical properties at
room and elevated temperatures and 18 resistant %0
oxidation and corrosion. In order %o obtain more
information about the nature of this alloy, particularly
about its gtructure and ¢ itions of thermal treatment,
the knowledge © i1ibrium diagral nf the above
quarternary sys In the present paper
the results of st ertions of this
diagram are described. tigation
were smelbed ipn an electric res ; 1 steel
crucibles under flux VI3 (30-40% , 25~367 w//

ABSTRACT: Alloys of ma
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Rodkiye xetally & splavy; truiy... (Rare ¥atals acd Alloys; Transacztions cf tie
TFirst All-Unica Cczferencs on Rare-Metal 113oys) Moscow, Metallurgiadat, 19ol.
438 p. 3,150 copies printed.

Spomscring Agencies: Akadexiya mauk 8sSR.  Irstitut metallurgli; USSE
Tominxiys po rediiz metallaw pri nauchno-tekbnickesiken kczitete.

®d.r 1.X. Shapovalov; Ed. of Pudblishing Ecuss: O.M. Eszayeva; Tech. Ri.i
P.C. 1slert'yors. .

PCEFCER:  This collectlicn of l»!nwnwou {s intendsd for xetallurgical sogizweers,
physiziata, erd woTkers in tte aachine-building and raifo-engirearing inlusiriez.
It may alsc be used by.siudenis of schools of nighsr educzation.

COVIRMISR: The collaction contains teckrizal papers which vare prszezted and diz-
cqassed at the First A1l1-Uzion Cotlercocs oR Zare-datal Alloys, Lheld in tre In~-
stitcte of Metallurgy, Acadexy of Sclences USSR is Xorexber 1337. Resulte =2
{nvestigatices of rare-cetal alloys, ﬂ.nu.r.rﬁugu ecppar-bssa alloys wiih ad-
diticns of rare pstals are pressnted and diszlssed aleng vith srvestigatizna of

. _raenzow, wanadima, nioblum,msd iiel7 allsFs. Ths 2ffoct of rarm-sarth metals
en propertias of magnesium alloys ard steels iz acalywed. - The usaas of rosciuw
as s dsbydrating cataelyst, elscircplating =aterial, end =elerial suilable for
‘makirg piugs for autoacbila electrical systema are discussed.  Alss, the ef-
foc? af the adiitisn of certalzn slements cm ths prepertles of teat—rajistan?
steel i3 exmnined a=2 ellcys with speclal physical Fropartles {ra ularly
senicanductive alicys) are discusssd. Yo personalities are mesticzed. Scwist
sod pone-Saviet refaramcas ascoomany scoe ©f the, artizlas.

e PART IT. TITANITM,AND GCPPIR-5ASE

ALLOTS VWITH RaZT-VITAL A20ITICSS

Exmimn. Gl I.P - Droghicing, amd M, Y. Yallizez. Izvestligatices of Allcye

of the TitentimNicblmme-ilumicim apd tifEitmesMelybdecs-Llunizog Systess

FUI P ‘
¥alttzev, H.V., G.P. Danilovs, a=d Ye. i, Xazensksrs. Effect of RaTe Metals
o tte CxAdabllity of Titarium ard oF Scoe titani Lllers

Malttesv, M.V., a3d V2, Ferlinskiy. Investigatiicn of Titemium-Aloziongs—
== vertary Allsy Sysieza™T
43 G.P., G.S. TikZonsya, 1,S. Moiseywee, 1.1, Selermev, and L.V, ¥el'-
* x i AT LSS S . sdo 24
1kors. Elgh-Strezgil asd maunlnnnncnm.mh.wf»vwowu of the novnmh‘ho.r\puu‘h#ﬁ..lnu
Jizs Systlem o - e

Rare Metals {(Cont.) SOV/4164

PaxT 11T, EAESIOM, VANADIOM, NICEIDM,
TIRCONILM AND ALICIS BASED CN TEEM

Balamdin. A_A.. Ye Fhracius a3 a

«ﬂmu&l«dng nu«.-.w‘«’.u,n
Tyline, M.A., sod Ye M. Savisaxiy, Xbezium Alloys

Emmdnkolfh..h.: u.v?mﬂunhug».? m..whvrapunbu u.H.riduﬂ.Hvunn.vcl
piaticg With Kheciis

Cocv, Tu¥-» e=d M0, Baralctikarse. fNectrical Contacts Made of Ehentum -

WuEK«ﬁrN.m.h.wwaanunvwﬁhnﬂon auvnmEuHuouucu.WuweUrﬁﬂﬂ mhan.ﬁu
Yor Maxing Contacts for iztczobile Blectrical Zquipasnt

and Ye.M. Sevitskly, Properties of Vansdiua, nuov»ﬂlv-ﬁh nh

Yoys Based on THAE

Card 4/8

CIA-RDP86-00513R001031900027-6

APPROVED FOR RELEASE: 06/23/11:



ORRE._Ei R

-

Metallography of Nonferrowis Metalg ttont, ) BOV /4550

VY tetractops at the Departmens of Paysical

Metallurgy of the Mas}wvgk?.ty Institat tegat,
e ¥ {Antdfrictsay allzys) vas written by

of Chapter I (Tin brenzes) wag oc

o Bectlin 3, op Chapter ¥ (A%omd myp bronzes,
lead bronzes, 8llicon bronzes, wangmne

'y the general editing of the book, Laboratory
clivar, Am;xdenﬁ.cian; L1, Novikov,

Technical 8ciences; ye, Va Panchen}s:a,, Dicent, Candidate of Tecknical Sciences;

can serve ag g maenual fer analyzing the 5w iwiiral compegd tien “I warigss iight-
metal alloys, The bk was written
YRR mevalliv g zodote im, M, I.
Kalinina {Moscoy Ingtitute op Nonferring Metats ang Guld dmeni M7, Kelinin),
Bubsectipn 1, Sectisn 2, of Cha
F.A, Borinyy, Dacent, Candtdate uf’ Technica} Scienceg, Subsectisn 1. Bection 3s
wplied by T, A, Bmt'.a:u}c::fva,, Docent;,, Candidate of
Technical Sciences, Subsections 2~-3
‘ » bangansge by L2E5 ) Vepe vritten by M.V, Malttsey
in colleboration vith T,A, Barsuksva, T, remaining chapters of the bock were
written by M,v, Mal'tsev,who aig: aid
worker v,D, Rodionenkns helped in Preporing the Phstigraphic ilinstrationg Includeq
in the Appendix, The authers thank AA, Boc
clences; and the re-\;ﬂi.ewers} V.F, tolovin,
the of Engineers; AF, Usav, Docent, Candigate of
‘ p 2date oF Technscal Sciences, for thelr assistance
in compliing this huol, There are {0 vererencess 78 Soviet and 2 Engligh,
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SOV/126/8-1~19/25
1ductivity Refractory Alloys of the

h Thermal Cor
70°C

gtudy of Hig
ydence

system Cu-Co-Be
as wuenched from

the Cu-CoBe
and te d. Fig 7 shows the gemperature deper
of the heat conductivity of alloys of cu-Cobic range as
quenched from 70°C and tempered. The authors arrive
at the following conclusions: Ccu-Cobe alloys. @5 the
of tempering after quenching, have great heat
al conductivities as compared with copper.
§ icable to these alloys.
oviet references.

eman- Fran? rati :
7 figures: 9 tables and 3 5
rsitet jmeni L%//

There are
tvennyy univer

gosudars
gtate University imeni
————

a (Moscow Btazt—

range

ASSOCIATION; MOSkovskiy
M. Vo LomcnosoV

M. Vo Lomonosov
Lol e

SUBMITTED ! February 7. 1958
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66203
sov/lzu‘.\;.e?. 1-19/25
Study of High Thermal Conductivity Refractory Alloys of the
System Cu-Co-Be

(Cu + 6% Be) were used as the basic materials. Melting
was carried out in a &raphite heater furnace under
barium chloride flux., The ingots were cast into casgt
iron moulds, homogenized and forged with g4 reduction of
50%., Specimens for further investigations were made
from the deformed billets, The equilibrium diagram was
constructed with the help of microscopic investigations
and differential thermal analysis., For this purpose
the alloys were heated to various temperaturesﬁ held
there for a long time, in order to ensure equilibrium
conditions, and quenched in water, The Limiting
solubility of (he chemical compound CoBe jn copper at
various temperatureg was established by means of
microscopic analysis, The differential thermal analysig
was carried out with the help of a Le~ChnteJier~5aladin
pyrometer, From the results of the analysig the solidus
of the above system wasg determined, No liquidus was
plotted. The equilibrium diagram for the quasi-binary
system Cu-CoBe was constructed (Fig 1); this is a Vf//
Card 2/4 eutectic type of system, and the eutectic temperature is

CIA-RDP86-00513R001031900027-6
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S0V/12 8~59-5.16/35
Inoculation Yechanism of Certain iluminun 41lovs

be done with 0,17 circonium (Mig. 6a and 6b), 1odi-
fication of silumin with sodlum can be done as well
(Fig. 7). Ry the modifications, eutectics are formed,
Two or three eutectoidal points are possible, +too,
€.g. an alloy consisting of Al, Si and MoCu, (Tig,
8a, 8b), By formation of :he eutectics the cristal-
lisation process is so fine that a smaller erietal
erain is the result, There ire S photographs, 1 dja-
gram, 2 graphs and % Soviet references,

Card 2//2
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AUTHOR:

TITLE:
PERIODICAL:
ABSTRACT:

Card 1/2

907 /1208-50-5-16/35

Kubichek, L., Fngineer and Mal'tsev,M.V., Loctor of
Technical Sciences # e

Tnoculation Mechanism of Certain Aluminum Alloys

Liteynoye Proizvodstvo, 1959, Nr 5, pp 28-30 (esn)

In Reference 1 the effect of the modification of a
magnesium (10,2%)-aluminum alloy by boron (0,1%) is
shown. Pormation of a B (MgrA1§)-phase can be obser-

ved as well as, after the mddi ying process, the for-
mation of a dendrite structure (Fig. 1). The increase
of cristallizing is clearly shown in Fig, 2. For the

formation of crintals the surface tension of the mag-
nesium-aluminum alloy is of great importance. The ef-
fect of the various elements are shown graphically in
Fig. 3. By keeping the alloy at high temperatures thre
absorbed layer is destroyed. Fig. 4 a shows a MgAl -

alloy before and Fig, 4 b after modification with me-
tallic calcium, Fig. 4 v Shows the structure after 45
minutes heating up to 700°¢, Modification can also

_.
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SOV/1606-59-3-29/473
The Influence of Several Elements on the Surface Tension of the
Alloy ML5

materials (Li, Ca, Sb, Sr, Fb, Ba, bi) in additions of
up to 0.2 « 0.3 at % decrease the surface tension., 1In
a given subgroup of the periodic table, the elements
with higher atowmic numbers bave the greatest cltcct,
it is thougiht that tihe grain refining action ol the
surface active elements is caused by adsorption
pnencomena. Moditication by Ti, Mo, &r and B is causcd
by the elenients or thelr compounds acting as
nucleation cenires, There is 1 figure and

b references, 2 of which are Soviet, 1 Engiisiv and

1 Qerman.

SUBMITTED: February 20, 1959
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SUV/150—39~3w29/43

Kubichek, L. and Halitsev, M,V (Koscow)
The Influence of Sevggaiwﬁiéﬁbﬂgé on the suriace
Tension of the Alloy MLS

Izvestiya Akademii nauk S5SR;, otdeleniye tekhnicheskikn
nauk, Metallurgiya i toplivo, 1959, NI 5, pp 144145 (USSR)

The alloy ML5 has the tollowing composition: 8.06% Al
0.93% Zn; 0.29% Mn, remainder }Ng. The effects of various
elements on the surface tension of the alloy was
investigated by the maximum pressure of a gas bhubble.
Argon containing G.01 nitrogen and less than 0,01 oxygel
was used, after thoroughly drying. Melting was carried
out under a flux. The surface tension of 99,9% pure

Mg at ?OO°C was 550 + 15 dynes/cm and that of ML at
700°C was 535 1 15 dynes/cm. Change in aluminium
content from C.5 = 10 wti had practically no effect

on the surface tension. Additions of other eleuments
were made in the pure form for low melting point metals
or as Al or Mg master alloys for elements with high
melting points. The results are shown in the figure
where surface tension is plotted against percentage
addition tor various alements. gurface active

CIA-RDP86-00513R001031900027-6




Investigati : , 50V/180-59-3-24 /4
Calci £ on of the Alloys of the Ternary M i . /43
4Clum System s fagnesium-Manganege-

¢« + p(Mn) and i
@ + MgoCa reuq
i~ ~ Ay ) © b e 011?5 a 3 P ) P .
and 5 references, o N There are 3 ligures

L = of which are Soviet .
1 Engliah, are Soviet, 2 German and

SUBMITTED: November 24, 1958
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In?eéﬁigatlon of Alloys of the Ternary 5399 ‘
System: Titanium, Aluwminum, . Niobium SOV/119-2-5-01 /32

i

) P
Ploe idons,

hexaponal lottice with o somewhad, omel
than the . -phase, The . -solid solution haes oiso o
gonal lattice, the identity periods of which deerease
higher temperature, (There are no conclusions concor
ing the properties of these different alloys,) Thove s
1 table; and 6 figures.

ASSOICATION: Krasnoyarsk Institubte of HNonflerrous Metals; Chair of
Metal Studies. State Institute of RdPC Metals; Alloy
Lab (Krasnoyarskiy institut tsvetnykh metallov; kafedr
metallovedeniya, Gosudarstvennyy institut redicikh mhtzlm
lov; laboratoriya splavov),

SUBMITTED: January 23, 1959
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Investigation of Alloys of the Ternary 7};9V
System: Titanium, Aluminum, Hisbium

tion during annoalinr) The structure of

at different femperatures was determined by

them to 700, 800, 900 and 1,10CY for 120, &0,

10 and 3 hr respectively and by quenching tLhem in
cold water. A study of the microstructure showed
that specimens quenched mﬁ 1,1600 have an acicular
structure of martensite . This & -phase is Lhe
product of the A-phase b[hdkd@ﬁn, and 1o distributed
in the grains of the B -phase along derinite planes,
not at random. A 900O guenching chows a low-toempera-
ture phase situated against the baclkground of the de-
composed /9-phase. Both the & and thea'-phases show
a repular pattern in the ~phaue patteen, At lower
quenchirvg temperatures the amount of A -phase in-
creasge.. At and above 1,000 the all L0y5 ure in the
regio~ of -solid solutions. AL 900% an isobthermal
eros:. sectlon shows beoide @ alloys aloo O 4

binary and X -one phase alloys. A more detalicd
phas. analysis was made by radiopgrsws according to
Debyc's method in standard cells with copper radiation.
It wis found that the acicular ' phase which resulted
fror: the decay of the /3—phaso has a close-packed

i
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- OQF - A-BRDP86-00 RO010 "A".' ' _
{ g
Influence or Certain Transition Bl ement IERUR
on the Structupe and Propeptics of Coppur- 80V/lﬂ9~:~b»£9,j:

Beryllium Alloys

very effective hardening apent,
observed near the saturation p
these alloys increases 3-3.5 ¢
bared with the hardness of the

’I‘iBeeg); and 0.80% Be, 2.1% T7 (2.93% TiBe

alloys can be recommended as a substitute

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6

TiBe, 15 not determined as Jyet. A1l thege compounds are
o

8. The greatest offect iy
oint., The havrdness of

Ines after aging, as com-
same alloys afterp quernch-
ing. Specially recommended are the proportions: 0.3% Be,
1.96% Co (2.26% CoBe); 1.5% Be, 4.6% Mn (6098 Mnke

1.2 Be, 3.70% Mn (4.86g MnBep); 1% Be, 2.

2)5
% 11 (3668

2). The hardness
of these alloys afterp annealing l1s respectively 269, 341,
317, 302, and 291 kg /tame (Vickers) and approach in thig
respect the beryllium bronzes BrB2 and BrB2,5. They are
characterized by a slow softening on heating. Tempering,
even after 60 hr, does not sol'ten them noticeably. Thege

for beryiiium

bronzes in springs, membranes, and otherp elastic parts,
Card 3/4 The alloy containing 0.3 to 0.35% Be and 1.9 to 2% Co




Influence of Certain Transition Elements
on the Structure and Properties of Copper- "OV/HJ-’J -19/32
Beryllium Alloys

melted in a h.f. furnace, cast in iron molds, forred
and upset to 50% of their hcignb, and annealed at
temperatures ranging from 700 to QHO during 10 to 30
hr. Then the billets were cub into specimens, welded
Into quartz tubes, heat “o Crom 10 Lo 240 he Lo Lemnpera-
tures Crom 400 to 1,000Y, and gquenched T cold wiater,
The quasi-binary = irncture wag studied with the help

of X-ray analysis and microhardness teusts. Temperatures
of phase transformations werc determined by dilferen-
tial thermal analysis using the LeChatelier-Suladin
device. It was found that three of the above alloys,
Cu-CoBe, Cu~MnBe2, and Cu—TiBezy are guasi-binary; the

other two do not show chemical compounds: X-rays only
disclose the existence of chromium and iron phases and
of a solid solution. CoBe has a body-centered cube

lattice with an identity period a = 2,60 A; MnBe

e
has a hexagon lattice of the MnZno type with identity
Card 2/4 periods a = 4.231 A and ¢ = 6.900 A; the structure of

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6
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75393
SOV /149-2-5-1 530

Chzhou Shi-chan, Mal'tuev, M. V.
Tnfluence Of Certain Transition Elements on the structure
and Properties of Copper~Boryllium Alloys

Tyzvestliya vygnhikh uehebnykh svedoenly . Toyetnayi motal-
lurgiya, 1959, Vol 2, Nr b, PP 133w1N2 (USSR)

( Author does not refer to previous work 1n this field.)

The excellent qualities of berylliwm pronses are offsct

by the high cost of berylllum. 1t is, therelore, of

great importance to find less expensive additives capanpl2
of substituting a part of perylliun. They are the transi-
tion elements Ti, Cr, Mn, Fe, and Go. They form with
perryllium chemical compounds ¢ the type RBe, OF RBe

having a high degree of hardness. They combine with
copper in quasi~binary gystems as cu-CoBe, Cu-TiBes,
etc., Five series of such alloys were prepared: Cu-TiBe,,

Cu-CrBe,; CuMnBe CuFeBe, and Cu-CoBe. The alloys were

APPROVED F
OR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6




KUBICHEK, L.; MAL'TSEV, M.V,

Eff@ct of certain elaments on the surface tengion of
aluminum-nmagnesium alloys. Izv.vys.ucheb.zav,: tavet.met.
2 mo,4:112-117 159, (MIRA 13:1)

1, Moskovakiy institut tevetnykh metallov i zolota., Kufedra
natallovedeniya.,
(Aluminum-magneaium alloys) (Surface tension) .

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



30V/180-5
Investigation of Alleys of the Ternary Svstem Mazn
Manganese
etching with 0.5% nitric acid. Fig 1 shows some
microstructures, Fig 2 shows isothermal sections, and
Fig 3 polythermal sections for 1% Th and 8% Th, he
nature of the phases was further studied with the aid
of X-ray structural analysis and local microhardness
determinations, Thermal analysis of certain alloys w
carried out to determine phase-change temperatures,
Card 2/2 There are 3 figures and 3 references, 2 of which ars
Soviet and 1 German,

SUBMITTED: Wovember 19, 1958
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SOV/180~59-2~24/3k

AUTHORS: Drits, M.Ye., Mal'tsev, M.V., and Padezhnova, Ye.l,
(Moscow) =

TITLE: Investigation of Alloys of the Ternary System
Magnesium - Thorium - Manganese (Issledovaniye splavov
troynoy sistemy magniy-toriy-marganets)

PERIODICAL: Izvestiya akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, Metallurgiya i toplivo, 1959, Nr 2, pp 121-123
(+ 1 plate) (USSR)

ABSTRACT: In the work described the magnesium corner of the
magresium-thorium-manganese equilibrium diagram with up
to 3% manganese and 9% thorium was investiguted.  The
experimental work was carried out with the participation
of G.M, Bordira. Grade Mrl magnesium (99.91% Mg),

Mg - Mn (3.66% Mn) and Mg Th (16.72% Th) were used to
prepare the alloys by fusion in steel crucibles undar a
flux layer (40-46% MgClo, 34.40% KC1, 5-8% BaGl, and
3-5% CaFs). The ingots were forged at 450 oC and
annealed at 550 °C for 100 hour: and cut up., The
specimens were sealed in quarty ampoules and sudjeched

to prolonged heating at various &Lsmperatures followed b

water quenching. Microstructures were determined after

Card 1/2 7
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Translation from: Referativnyy zhurnal, Metallurglya, 1959, Nr 5, p 108 {739k’

AUTHORS Mal'tsev, M.V., Chistyakov, Yu.D'., Rogel'berg, LN
© Em———— ST ‘{ yp\
TTLE: A Method of Obfainmg Finer Grains in Aluminum Alloy Ingets

PERIODICAL:  Sb, nauchn, tr, Nauchno-tskhn, o-ve, tsvetn, metallurgil,
Mosk, in~t tsvetn, met, 1 zolota, 1958, Nr 29, pp 54 - 71

ABSTRACT ; To obtain finer grains and to increase ths technological and f
mechanlical propsrtles of ingots produced by semj_:_c_m_j*'":n:ﬁf casting
medificators, such as T4, Zr, ¥, Ta, Nk, Cr, Mogi and, B, ware
introduced into commercial Al- basis alloys (AM+°‘ D16$ ’0»4
The investigations were carvied out under laboratory and indus*rial
sonditions, Admixtures were added in the form of binary Al alioys |
(with a content of the given element in the alloy as hlgh as :
3 - 6%) in amounts cf 0.005, 0,01, 0.05, 0.1 and 0.2%. Laboratery
experiments showed that the admixtures of Ta, B, T! and Zv wers
most effective for AMbts alloys; Ta, Ti, B, V apd Mo for DIG
alloys, and Ti, ¥, B for AMIO alloys, AMts ard DI6 alloys wers

Card 1/2 investigated under inductrinl conditions, After medifiranion the
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BOV/2U=50-8=16/%7
iwnoor Lo Hent, Resistanes TR ]
end Sowe of dihs Allove

SE o nesiun
.
e

Bovyling wnd 3,
speilaents,
1l B teblog and

. bording

5 oreferouces, wll

BUB THUED: Oubobsy

1. Heat resictant, alloys--Properties
3. Magnesium alloys--Ms
~-Temperature factors

~~Metallurgical effeets

2. Magnesium-~Properties
chanical properties 4. Magnesium alloys
5. Magnesium alloys--Test recults

6. Thorium

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



Tnfluence of Thoriwa on tn
Some of its Alloys

brings about on 1

[¢]

Heat Resistance

crease in bthe hardnesc, In Fi .6 the
influence is graphed of additions of Al, Ca, Ce, Mn aud

A

It
It
Zn on the long, dur
Iy
A

J

ation hardness of the kg-7% Th zlloy.
An ldea of Lhe influccce of the vzwiou:; componenbs 01 Ui
hizh teuperabure strengbth of o Mg-%% Th alloy cun be

poined from the datu of Table 5 which contoins o couparl on

of ghe short duration and the 1unb duration hurdness at
300°C (after sbabilisation onnealin, at this teuperature

for 100 10UL~) of bhe Lemuway alloysy in addition Lo the
better ewperisentsl reculte of the authors thesselves,
thie mlln conbains data for alloys Mg-Th-Zr wad
Va=Th=Zr-Zn, slloys which are most widely publicised in
Western litercture, These alloys were produced by the
authors and tesbhed uﬂuu” conditions similar to those
applied to the esrlier investizated slloys. It can be
seen that the hiphest hwruanlnu of Hg-Th alloys at
levatea ltewmoer is ensurasd by such clements as Mo
and  Ce, For these, the highest hardness values were
obtuined, hivher even thun those containing zircenium and

Card 4/5
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Influence of dnoriua on the Heat Resistance i 6
and Some of its Ailoys

© ten hours, However, it wus
in :ll cases the hardnese hardly Lwﬁ 2l dLL“.
flrsu five hours, The ﬂLbhpqt hdrdncus sas obL
2 o result of artificial ageing for three hours at 2
Ut the hasis of the obtaeined results heat treatment
reiues were selected for coaparative investijgation uf
vae short duration end long duration hardness mi 500" C
the obtained data are cntered in fable 7, The huwuueuu
of bernury OWio/“ vias investipated under conditions
slwilar o those pertoining to the binary =lloys of
tgp owith Thy the resulbs of these iuvestipations as well
ag bhe compositlops of Lho investigated ullovs earc
vaLasrdlecd o Wable /2, dhe Lest resulls al oo
Leanerielle were obbiined by uilu¢¢nb Ghe big=%% Thowlloy
with Ceys the bardness of this alloy increascd concinuoucly
wi.th increasing Ce conbent, Ca and Zn hove o
posibive iniluerce in aquenbitice of 0.5 to 1%. Sanll
adultions of Mn and Al lead to some decresse in the hard-~
Card %/5 ness and only a further increase of the Mn and Al contents

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



N SOV/24-58-8-16/37
Tafluence of Thorium on the Heat Resistange-of . Mopgnesiuz
and Some of its Alloys

held for sixteen hours; heating of the specimens was
effected in quartz glass aupules from which air was
evacuated and which were filled with sulphur powider,
The influence of thoriwn on the hardness of the binary
Mg-Th alloys at room ond elevated temperaturcs 1s
graphed in Fig.l. The diagram of state of the Mg-Th
system, based on the nicro-structural and thermal
analyses, 18 reproduced in Fig.23 the diagraw is of the
eutectic type. Fig.% shows reproductions of the micro-
structure of Mg-Th alloys for 7 and 20% Th regpectively
and nmagnifications of %15 and 1000 times, The obtained
recults indicate thgt Mg-Th alloys heve a hizh micro-
hardness (306 kg/mn ) which approaches in value the
nicro-hardness of Mg2Ni, m%Nig, etc; the micro-hardness

of the eutectic is 118 kg/pun™, the micro-hardness of the
solid solution is V4 ke/mn~, The effect of hardening

of these alloys during heat treatment was investigated
in detail on an alloy containing 10% Th. Fig.4 shows

) the curves of the kinetics of hardening of this alloy in
card 2/5 & coordinate sysbea hardness vs, biue; the progress of

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



GOV/ 2h-58~8-16/%7
AUTHORS: Drits, i, Ye., Hal'tsev, i, V., Padezhnova, Ye. i, and
syiderskaya, 4. . (ilosco ‘
PITL: Influence of Thorium on the Heat Reslstance of
Magnesium and Some of 1ts 41loys (Vliyaniye toriya
nA zharoprochnost’ nagniya 1 nekotorykh ego splavov

FERIODICAL: Izvestiﬁa Akadenii Nauk SBeR, Otdeleniye Tekhnicheskixh
Wauk, 1958, Nr &, pp 93-G7 (USSR)

ABSTRACT: According to published Western data (Refs.1-3) . sagne siun
slloys with additions of 2 GO 39 thorium have & Liph

crezp sbabllity in the teaperature range 500 to 350)0 anc
satisfactory mechanical and technological propertles
fhe authors of this .r gpplied the gethod of inv

jehe]
gation of the

O]

&

o
SLui-

(47

)

ety
short duratioll and bthe long duration
hardness for the pinary alloys ol magnesium and thoriwn
and for certain Larnery &lloys containing in adaition to
thorium, Ce, Mn, Al, Ca and Zno. fpe resulbs ol Lhe
herdness neasurencnts of the binary alloys ol pagnesiun
and thorium in the ag-cast ctate anc after stabilicatiorn
at 300°C are engered in Table 1. The hardness velues arc
entered in Table 2 for the sawe gpecimeng after quenching
Card 1/5 in water at 569 C, ab which teuperature the speclaens wers

__' » 4 : ! v
. 4 ' @
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' SOV/149-58-6~12/19
Investigation of the Ternary Titanium-aluminium-niobium and
,Titanium-aluminiumrmolybdenum Alloys

Acknowledgments are made to L.V. Mel'nikova, G.G. Pauler

and N.S. Kaplin, who took part in all stages of the
investigation, to A.I. Gribov, B.I. Shevchenko, B.S. Kulagin,
B.N. Popov and A.A. Diomidova who particlpated in the
large-scale production trials and to Candidate of

Pechnical Sciences, M.V. Poplavko, who directed the work

on weldability of the studied alloys.

There are 5 figures, 1 table and 2 Soviet references.

ASSOCIATION: Moskovskiy lnstitut tsvetnykh metallov 1 zolota.
Kafedra metallovedeniya. (Moscow Ingtitute of Non-
ferrous Metals and Gold. Chair of Metal Working)

SUBMITTED: June 2%, 1958

Card 7/7
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SOV/149-58-6~12/19
Investigation of the Ternary Titaniuwm-aluminium-niobium and
Titanium-aluninium-molybdenum Alloys

while under the same conditions the Ti-Al-Mn and other
gimilar alloys have & and ¢ equal to zero and very
low 8y - In the final stage of the investigation, the

weldability of the two alloys was gtudied. It was found
not only that these alloys could be easily welded but also
that the welded seamshad good mechanicsl properties.
Further tests revealed that the ductility of welds
(measured by the angle © through which the welded seam
could be bent before the first crack appeared) could Dde
considerably increased if small quantities of rheniun
or other refractory metals were introduced in the alloys.
Thus, while in the case of & weld in the 3% Al, 5% §b alloy
9 was equal to 497, it sttained the value of 112~ in the
same alloy containing Ql% Re. On the basis of all the
conducted tests, titanium alloys containing %-5% Al and
4-5% Mo or 3-5% Al and 3-5% Nb can be recommended as
suitable for industrial applications involving the use of
carde/7 Welded sheet constructions.

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



S0V/149-58-6-12/19
Investigation of the Ternary Titanium~aluminium-niobium and
Pitapium-aluminium-molybdenum Alloys

alloys is shown in Figures 2 and 3, respectively. It is
postulated that low ductility of alloys annealed at

400 - 500 “C was due to the precipitation of the hard,
metastable ® phase (not visible under the microscope)
formed as a result of decomposition of the [ phase. The
increased ductility and reduced strength of alloys annealed
at higher temperatures was attributed to the formation of
stable a-phase. The variation of the mechanical prgperties
of the investigated alloys within the -196 to + 500 °C
temperature range is shown in “igure & (5% Al, 4% Nb alloy)
and Figure 5 (4% Al, 3% Mo alloy), where a, - impact

strengﬂb,kgim/cmz, other symbols denoting the same

properties &s in Figures 2 and 3. It will be seen that unlike
other alloys, such as Ti-Al-Mn, Ti-Al-Fe, Ti~Al-V, etc.,

the two alloys under consideration are characterised by

high strength 8nd high ductility at sub-zero temperatures.
Thus, at =196 "C the 5% Al, 4% Nb alloy has

oy - 150 ke/m®, & = 10%, ¢ = 3% and & =5 kg-n/cn’,
Card5/7

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



U
"
D
|
J
A
A

D
-

SOV/149-58-6-12/19
Investigation of the Ternary Titanium-aluminium-niobiur and
Titanium-aluminium-molybdenum Alloys

attained without intermedigte re-heating. The hot-rolled
gheet wag annealed at 800 ~C for 20 min and de-scaled
(at 500 “C) in a salt bath consisting of 80% NeOH and
20% NaNO5. This treatment was followed by bright pickling

in hot (70 oC) solution containing 18% H2304a 7% NaCl and
5% NaNOa, after which the material was washed in running

water. The following values were obtained for U.T.S.

(og kg/mmg), yield point (o kg/mma) and elongation, & ,

(%) : 96, 83, 17 for the Ti-Al-Mo alloy and 86, 73, 14

for the Ti-Al-Nb alloy. In the next stage of the 1nvesti-
gation the effect of the annealing temperature on the
mechanical properties of the alloys and the temperature
dependence of these properties were studied. The effect of
the annealing temperature on the reduction of area ¢ (%),
elongation, & (%), U.T.5. (ob) , yield point (o,) and

elastic limit (o of the 4% Al, 3% Mo and 5% Al, 4% b
Cardl/7 ( p) e 4% Al, 3% and 5% Al, 4%

. . . 1 —
i o . . L
y - N . Uk R . , - . N |
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30V/149-58-6-12/19
Investigation of the Ternary Titanium-aluminium-niobium and
Titanium-aluminium-molybdenum Alloys

5) Mechanical properties - a) U.T.S. kg/mmd, b) yield
point kg/mmg, ¢) elastic limit, kg/mmz, d) elongation,

%, e) reduction of area, %, f) impact strength, kgm/cm2o
It was found that higher ductility and impact strengtg were
obtained when forging was carried out at 1 000"~ 800 "C and
the harmful effect of employing higher forging temperatures
was attributed to the excessive growth of the P-phase which,
on decomposing, produced coarse, needle-like constituents,
The microstructures of the 4% Al, 3% Mo allog hot-forged
at 1) 1100 - 900 "C and ii) 1 000 - 800 “C are shown
in Figure 1. In view of these results, in all subsequent
work the invgstigated alloys were forged within the
1 000 - 800 "C kmperature range. A continuous oil-fired
furnace was used for pre—heatgng, the heating cycle
consisting of 2 hours at 800 “C, followed by slow heating
to 1 000 “C. The ingots, cut into several parts, were
forged to produce either rods or flgt stock. The latter
was then hot-rolled at 1 000 - 800 “C to sheet measuring
Card3/7 3 x 700 x 2 000 mm, 90% reduction in thickness being

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



S0V/149-58-6-12/19
Investigation of the Ternary Titanium-aluminium-niobium and
Titanium-aluminium-molybdenum Alloys

best combination of strength and ductility was to be
found in the alloys containing 3-4% Al and 3~5% Mo or
5-6% Al and 4-5% Nb (both of which consisted of two
phases o and P , the A-phase predominating), further
tests were conducted on alloys of these compositions prep-
ared on an industrial scale. Ingots (330 mm dia, 300~-400
mm high) were prepared from magnesium reduced titanium,
99.6% pure aluminium, 98.8% pure Nb powder and 99.0% pure
Mo powder by melting in vacuo, in an electric-arc furnace
using a consumable electrode. Chemical analysis of
samples taken from the top and bottom parts of the ingots
showed that no segregation had occurred (Table 1). To
determine the optimum hot working temperature, the
mathanical properties and the microstructure of materials
forged at various temperatures were examined. The results
are given in Table 1 under the following headings:
1) Nominal composition of the alloy; 2) Part of the
ingot from which the samples were taken (top, bottom);
%) Chenical composition - a) alloying elements,

Card2/7 b) impurities; 4) Hot-forging temperature;

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6




' SOV/149-58~6-12/19
AUTHORS: _ Mal'tsev, M.V., Danilova, G.P. and Druzhinina, L.P.

TITIE: Investigation of the Ternary Titaniun~aluninium-niobium
and Titanium-aluminium-molybdenum Alloys (Issledovaniye
troynykh splavov titan-alyuminiy-niobiy i titan-
~alyuminiy-molibden)

PERIODICAL: Izvestiya Vysshikh Uchebnykh Zavedeniy, Tsvetnaya
Metsllurgiya, 1958, Nr 6, pp 108-114 + 1 plate (USSR)

ABSTRACT: The object of the present investigation was to study the
Pi-rich alloys of the ternary Ti-Al-Nb and Ti-Al-Mo systems
and to select those that by virtue of the best combination
of mechanical properties (high strength and ductility)
would be most suitable for menufacturing welded sheet
structures designed to operate at sub-zero and elevated
temperatures. In the exploratory stage, alloys
containing 2-6f% Al with 2-6% Mo and 2+6% Al with 1-8% Nb
were studied. Magnesium reduced titanium was used in the
preparation of the experimental alloys which were melted
and cast 1n gelium, The cast ingots were hot forged at
1 000 - 800 ~C, to produce square rods from which test

) pieces for mechanical tests ana metallographic examination
Cardl/7 were prepared. After it had been established that the

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



U

U
n
0
J
n
n
D
-
D>

MALVTSEV, M.V,, doktor tekhn, nauk; YIGDOROVICH, V.N
o ‘ f modified aluminum bronzes. Biul,

TInvestigating the oroperties o (MIRA 11:7)

PSIIN tavet. met. no. 6:25-28 158,
(Aluminum bronze)
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DANILOVA, G.P.; DRUZHININA, 1.P.; MAL'TSEV, M.V,

f t1tanium~a1um1num-manganése and
zav,; tavet. mat. no,3:115=121

(MIRA 11:11)

Investigating ternary alloys o
titaniun-alluminum-iron. Izv.vys. ucheb.
' 58,

1. Moskovskiy institut tevetnykh metallov { zolota. Kafedra netal-

lovedeniya.
(T1tanium-aluminum-manganese alloys——Metallography)
(Titanium-aluminum-iron alloys—~Metallogr&phy)
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Microhardness Measuresents in the Study of Solid solation:
Three Ccmponent Systems.

due to an "overlapping" of these o and d = setrong, Thus
the addition.of 1% Ti (by weight) increases vl sicrehordness
by %% kgm/mm~ whgreas the same addition of AL (by weicht) by
only 12,4 kgm/mm~, The lncreuase in the microhscdress of the
studied alloys was found Lo be propertionsl and linear up to
the ulbimate concentrabtion, In the case ef tornoey solid
golubiong the increase in The wicrchardness was oand to be
the sum total of the increasss in the microhardanens of the
corresponding binary selid goiutions, There are 5 [ijures

and 8 recferences, all of them Soviet,

ASSOCIATION: Institut tsvetnykh actallov i wmolotn im, 4. T. Kalinina.

(Tnstitute of Hon-Ferrous Motals and Gold im. 1. T, Kalinin)

SUBMITTED: November 27, 1957.

Card %3/3 1, Kileys--Microhardnags-~Dsterminatsse
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AUTHORS : Vigdorovich, V.1, Krenbovidisd, doia,
PITLi: icrohardness deasurements in the Study of Selic
of the Three Component Systens (Issledovaniye
rastvorov trekhlomponentnoy sisteny metodon milr
PARIODICAL: Izvestiya Aadenii Nauk 3.55R, Otdeleniyc
Hauk, 195:, Nr 5, DD 110-11% (USSR)
Qu-Ti, ond Cu-Al-Ti alloys vore Hre-
exporinents, the aln of which was Lo exsoblisi
the nltimate solubility of Al and Ti in Cu znd vo irvestigate
the dependence of the nicrohardness of o golid solution on
the composition of the alloys, GChonges in bthe wicronardness
with respect Uo composition and teuperature of -4l and Cu-T1
alloys allowed gatablishment of *The aost proboble 1inlb of
the solubility of @1 in Cu, btno noagqdue” benoerature and the
limit of the solubility of a ternary colid solutivn, WJArco-
hardness vVersus com,0sition curves eonfiraed o aolicated
structure of the folid solution in the Lwo Dhose Boueh - the

TTiC el

microhardness of such solid golabiong
nogition of the alloy enbered the B0~ phiet
in the microhardness of a solid colution '
shudy of ona-pRase aand two-phose s/sbond
golubility ilcotieTid and thus sup lico

Card 1/3
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Investigation of the state copper-titanium diagram . 4-2~23/2%
the basis of the obtained results, a vaciane L

. copper angle of the diagram of stute Cu~Ti 1o dresgn
for titanium contents up to 20%,
There are 4 figures and 7 references - 6 Gucoion.
1 Bnglish, ’

SUBMITIED: August 1, 1957,
AVATIABLE: ILibrary of Congress,

Card 2/2
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Mpe TSEV,

| AUTHORS: vigdorovich, Vi, YpentGUnLroY, N L
PITLE: Investigation,of the state copper~titanium diegroa

(Issledovoﬁlye diapr iy sostoyanlyd pedt - itang.

PRRIODICAL: Tzvestiya Akadenil Naulk S5BR Otde lerniyy Jelneicheskith

Hemk, 1958, H0.2, PP 15-146 (USSI1).

ABSTRACT: The nethod of zonal recrystulliwubion and Lol
analysis was used by the author for solving the probled
of presence of eutectic gransfornation OL~3<1 + B
faling place at the temperature 870 + 1 ¢ for @

composition ot the cubectic point of 17.1% Ti.
solubility of gitaniun in copper was debermingd DY
nicro-hardness measurenents; 9,49 Ti ig the =
1imit solubility ab the tewperature of thue ou
horizontal. The results grapred sp Pig.h of

of the chemical composivion along the i¢

gpecimen of an alloy with 17.,6% T1i conbent afbzr sornal
recrystallisation (head and tail parts) ipdicats the
existence of & range of homogeneity corresponding to the
inter-metallide B(CuaTi), the lower 11ait of which 1o
about 19.6% Ti at the eutectic temperatule; the gicro-
nardness of the compound equalled 390 + 15 ke /mne,  On

card 1/2
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VIGDOROVIGH, V.N.; MAL'ISEV, M.V KRESTOVNIKOV, A.N.

Investigating the va‘tructura and properties of t;rnary ?y:zz:t
copper-alunﬂmtitanium alloys, Izv, vys. ucheb, zav.(i(m 11;8)
met. 1'110.23142"152 '58.

1, Moskovskly institub $avetnykh metallov 1 zolota, Kafedra

metallovedeniya. (Prase rule and equilibrium)

(Coppe r=alunimm-titaniun alloya--l(atallogmphy)
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Investigating phase diagrans for the system aluminmum -~ mangansse -

. b2 ts8,
titaniam, lzv. vye. ucheb, zav.} tmt. met, 3002‘130'2;'112“ ]5,?.'88)

1, Moskovekly institut tsvetnykh metallov i zolota, Kafedra

niyae.
motallovedentya (Phage rule and aquilibrium)
(Aluminun-manganese~titanium alloys~Metallography)
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SOV/137-58-10-20782
Some Steps to be Taken in Combatting Contamination of Aluminum (cont.)

castings and improvement of surface quality. Such films also have a favor-
able influence upon the quality of the surfaces of the ingots and the finished
products in subsequent heatings for purposes of heat treatment, prior to
rolling, forging, etc. For example, sheets of Al alloy with 7-8% Mg, con-
taining 0.0005-0.005% Be as an addition, retain a bright surface when heated
for 50-60 hours at 500°, while under the same conditions sheets of alloy to
which no additions have been made become covered with a thick dark tarnish

even after a short period of heating.
G.N.

1, Aluninum alloys--Tmpurities 2. Aluminum alloys--Oxidation 3. Oxide films
~-Metallurgical effects 4. Oxides--Metallurgical effects

Card 2/2
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S5OV/137-58-10-20782
Translation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p 62 (USSR

AUTHORS: Chistyakov, Yu.D., Mal'tsev, M.V.

TITLE: Some Steps to be Taken in Coxnbgttiﬁg Contamination of Alumi-
num Alloys by Oxide Inclusions (O nekotorykh merakh bor'by s
zagryazneniyem alyumimyevykh splavov okisnymi vklyucheni-
yami)

PERIODICAL: V sb,: Legkiye splavy. Nr 1. Moscow, 1958, pp 289-297

ABSTRACT: The contamination of metal by oxide inclusions 1s affected
by the methods employed for melting and refining (flux treat-
ment, blowing with reductant or inert gas, etc.) and the
methods of protecting the metal from oxidation during standing
periods and subsequent pourings. Oxide films formed on the
surface of molten metal protect it from further oxidation. Con-
tamination of the metal with oxide inclusions depends upon the
nature of this film and its properties. For Al-Mg alloys, films
consisting of Mg oxide in conjunction with Be, Ca, or Li oxide
provide the best protective properties. In alloys of elevated Mg
contents (D16, AMr, ALS, etc.), the addition of slight amounts

Card 1/2 of Be (0.0005-0.005%) results in elimination of blackness 1in the

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6
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SOV/137-58-10-20781
Translation from: Referativnyy zhurnal, Metallurgiya, 1955, Nr 10, p 62 (USSR}

AUTHOR:  Mal'tsev, M.V.

TITLE: Inoculation Modification of the Structure of Aluminum Alloy
Ingots (Modifitsirovaniye struktury slitkov alyuminiyevykh
splavov)

PERIODICAL: V sb.: Legkiye splavy. Nr 1. Moscow, 1958, pp 273-288

ABSTRACT: The quality of ingots and castings of Al and other alloys can
be considerably improved by introduction of additions consist-
ing of certain metals, e.g., Ti, Zr, V, Ta, Nb, Cr, W, Mo,
and B. Even at low concentrations they form chemical com-
pounds with Al that crystallize ahead of the Al itself or solid
solutions based thereon. Particles of these compounds consti-
tute nuclei of crystallization ensuring the formation of a finer
primary structure. When Ta, Ti, and Zr are introduced into
aluminum, a point of inflection appears on the curves of '"grain
number versus percentage addition', this point of tnflection
being related to the peritectic point. In alloys the modifying
action of the inoculant additives is even more effective than in

Card 1/1 the case of pure Al, 1. Aluminum alloys--Metallurgy G.N.

2. Aluminum alloys--Crystallizetion

: : . 1 . | . i
. -
. . ; K ! .
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MATL'TSEV, M. V.

. - . "H
"Modifying the Ingot Structure of Aluminum Alloys

Light Alloys. no. l: Paysical Metallurpy, Heat Treatment,‘ Casti;r?g,handpl?oming;
Principal Reports of the Conference, Moscow, Tzd-vo AN B5SSR, l9§8, 97 P.
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MAL'TSEV, M. V. AND CHISTYAKOV, Yu. D.
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idi ingt: " 11ovs with Oxide Inclusions
"Some Ways of Avoiding Contamination of Alloys with Oxide Inclusl

Light Alloys. no. 1: Fhysical Metallurgy, Heat Trestment, Cast;ng, and Forming;
Principal Reports of the Conference, Moscow, Tzd-vo AN SSSR, 1958, 497 P.
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MAL'TSEV, M.V.

'Prowpwcta for the digscovery of naw oil pools in the Tatar A.5.5.7.
Uch, zap. ¥az. un, 117 no,9:317-320 '57. (MIRA 13:1}

1.Tatarskiy neftyanoy nauchno-issledovatel'skiy institut.
(Tatar A.S.S.R.--Petrolgum—»Geology)
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Introdacing new mechinery and m5 no.10:24=31 0 '57.  (MIRA 11:1)

1d5. Neft. KhOE. 3
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137-58-3-6096

Traunslation from: Referativnyy zhurnal, Metallurgiya, 1958, Nr 3, p 236 (USSR)

AUTHORS: | Mal'tsev, M. V., Chzhou Shi-Chan
(lzyskuniye

Research on Substitutes for Beryllium Bronze

TITLE:
zameniteley berilliyevoy bronzy)

PERIODICAL: Byul, tsvetn, metsllurgii, 1957, Nr 15, pp 1519

ABSTRACT: The structure and properties of alloys of the Cu-Be-Mn sys”
tem were studied in connection with a search for alloys which
would replace Be bronze and which would contain smaller amounts

of the costly and scarce Be. The existence of a quasi-binary
system, Cu-MnBe, , was established and a phase diagram was
constructed therefor. Heatl treatment of the Cu-Mnbe, alloys
has shown that the compound MnBe, is a good strengthening
constituent and that the alloys indicated above are good potential

substitutes for Be bronzes. According to their mechanical
alloys containing 1.2- 1.6 percent Be and 4.5-5.5
y Be bronzes containing

properties,
percent Mn closely approach the binar
2 - 2.5 percent Be.

M. Z.

Card 1/1
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T oesdction of
An Elecbronographic Investigation of the Processes ©C
Alupinium Alloys.
SUBNITTED: Februely z2, 1957.
AYATLABLE: Library of Congress.

card 3/3

v‘ l N B g N

APPROVED FOR RELEASE: 06/23/11: CIA-RDP86-00513R001031900027-6



70-5-10/31
k. Bler tronographic Investigation of the Processes of Oyidetion of
A mipium Alloys.

mhe effect of the addition of certain more active netals hes
veen tried. These elements are characterised by bigh Leuts
of formation of their oxides and low vapourl DIESSUres of the
retale., Be was the most effective additive found and Ca, Li
and Sr were somewl - efficient. Tor an slloy of Al +
+ 5,0% Mg + 0.0 ’ b ide layer was neterogeneous and
consisted of a i and BeQ but for tre surface of
lloy Al + 5.0% Mg + 0.5% Be the oxide layer wes
The rate of oxidation of alloys containing
various quantities of lig plus about O.5% BeQ was compared vith
the previous get of pepsurements for the sume 8 ithout
Be. The rates in this cese were 50-100 times 1leBB.
he conditions for rapid oxide production appears o e the
copubility of forming & spinel-type of compounds (MeO.Alzoa)'
at small concentrations of Me in the alloy. There are 8 figures
and 10 references, g of which are glavic.

4530 CTATION: M. L. Kalinin Institute of Non-ferrous Metals and Gold,
o BCOW (Moskovelkly Ipstitut tovetnykh metallov i
curd 2/7 zolota im. M.I. Kalinina)
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MNac Tsev, MV
AUTEORS:  Chistyaxov, Yu.D. and Ma%i@ggximg:v

70-5-10/31

TP, An Electronograoy ie Investigation of the Processcs of
Ovidabion of Aluminiuvi Alloys (Elektroaograflcheskoye
izucheniye protsessov okisleniya alyumihiyevykh SplaVOV)

FERIODICAL: Kristsllografiya 1957, Vol.2 0.5, DD £28-63% (USSR).
b 4 ? ?

ARSTRACT: The 1ote of oxidation of aluminium alloys depernds greatly

on the pature of the aplloying elements. It has beern found LY

elenbronographic analysis of solid end liquid alloys that &
proups are suf ficient to characterise the processes. The

o assificution,depends on the g content: - (1) Containing no

21

tig. Oxide film on the liguid wetal contalns only AZL/)O5 (oo
L

2lomina. (11D Containing 0.01 to 0.05 % lig. Oxide film

~ensiocts of a mixture of gemia aluming and MgO.AlQOa. (I11)

Conbaining 0,00 to 1.9%% My - most industrial alloys - bthe

gurface £ilm consists of a mixture of Mg eand MgO.Algoa.
(Iy) Containipg more than 1.5% 1 (certain quralumins, ragnaliums,
cte,) Oxide layer consists of Mgl. A graph shows the relatior-
ship between the rute of oxidation and the Mg content for Al-Lig
alleys at 500 7 Phe rate of oxidation, Vvely low for pure Al,
jnnreases very papidly with Mg, coubeut.

cord 1/7
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Geclogieal srranture in the koozshiino ol fleld.

o . 7w P
11150.56 & 57

(Peter £.3.5.0,-~"etrelewn geology)
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g for discovering new oil pools in the Ural and Volga

Geol, nefti 1 no,6:1~7 Je '57. ‘
(Ural Mountain region-~Patroleum geology)
(Volga Valley--Petroleunm geology)

Prospect
raglons,

(MIRA 1018}
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137-1958-2-2683

Modifying the Structure of Ingots of Industrial Aluminum Alloys

Card 2/2

the tests: 1) the most intensive size reduction of the grain was
observed with Ti concentrations of 0.05-0.] percent; for better
assimilation of the Ti by the alloy the former had to be introduced
as a diluted alloying element (with a 3-4 percent Ti content) at
the beginning of smelting, along with the basic charge; it was not
desirable to superheat the modified alloy to temperatures
> 740-7600: 2) as a result of the double smelting the Ti content
dropped by more than 0.0} percent; 3) the modification interfered
to some degree with liquation within the ingot; 4) the greatest im-
provement in the mechanical properties was observed when Ti
concentrations were such as to produce maximum size reduction
of the grain (i.e., 0.07- 0.1 percent).

G.S.

1, Aluminum alloys~=Modification
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Translation frm;n: Referétivnyy zhurnal, Metallurgiya, 1958, Nr 2, p 69 (USSR)

AUTHORS: Mal'tsev, M.V ., l.ivanov, V. A., Kuznetsov, K.I., Glazov, V.M.

TITLE: Modifyihg the Structure of Ingots of Industrial Aluminum Alloys
(Modifitsirovaniye struktury slitkov promyshlennykh alyuminiyevykh
splavov)

PERIODICAL: V sb.: Metallurg. osnovy 1it' ya legkikh splavov. Moscow,
Oborongiz, 1957, pp 140-154

ABSTRACT: A detailed study was made of the effect had by modification on
the mechanical and technical properties of Al alloys. Tested
were a D16 (aircraft Duralumin) alloy composed of 4.5 percent
Cu, 1.52 percent Mg, 0.6 percent Mn, 0.15 percent Fe, and
0.25 percent Si and an AMts (aircraft aluminum) alloy composed
of 1.62 percent Mn, 0.26 percent Fe, and 0.2 percent Si, the
rest being Al. The alloys were prepared from industrial Al waste
(mark AO), electrolytic Cu, Mg, and an Al-Mn alloying element.
Ti was added as the modifying agent. The smelting was done in an
SAN-type electric furnace with a capacity of up to 2,000 kg. The
ingots were semicontinuous-cast. The basic tests were made on

Card 1/2 round ingots 170 mm in diameter. The following emerged from
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136-6~1%/26
" Investigation of the Properties of Aluminium-Iron-Manganese Bronzes.

g hardening from 850-900 °c alloys at the low-alurminiugm range
can be given a tensile strength and hardness about 30 and 6%,
respectively, greater than the standard values without loss of
plasticity. Withonominal—aluminium alloys hardening tempera-
tures of 750-800 “C are effective, hardening after mechanical
working is recommended for high-aluminium alloys only if
plasticity is not important.

There are 3 figures, 2 tables and 8 references, of which 5
are Slavic.

AVATILABIE: Library of Congress
Gard 2/2
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AUTHOR: Mal'tsev, M.V. and yigdorovich, v.N.

156—6—15/26

TITLE: “Ipvestigation of the properties of Aluminium~1ron—ﬂangan~
ege Bronzes. (Issledavmiye svoystv alywzdrﬂ-yevo-zhelezo—

margantsovistykh bronz)

PERIODICAL: Tevetnyye Petally, 1957, PP 62-67 (USSR)

ABSTRACT: Type -3-1,5 bronze (9-11%
1.0-2.0% : rocT 49%-
friction and mechanical properties &

pachine construction e. 8. high—pressure pumps.
after dealing with relevant phase diagrams taken from th

1iterature, goes on to describe the guthors'
The work was carried out at the KrasnyJy Vyb
the metallurgical 1aboratory of
ferrous'Metals and Gold (

3 Zolota)- This consisted M

determinat er-alumin
g compos

jecte

The results are tabulated and
) e8 are discussed with the aid of
.stru 1 . found that with the permitted

variations in composition th al prop

ert

,g_grd 1/2 differ considerably frod those specified in the FOCT.
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Shaped Casting of Copper (Copt.)

Mal'tsev, M, V., Doctor of Technicsl Scisnces, Docent. Means of
“Timproving Quality of Nonferrous Cestings

This paper reports that experiments conducted during the last few years by
the department of metsllurgy at the Moskovskly institut tsvetnykh metillov

1 zolota (Moscow Imstitute for Nonferrous Metals and Gold) showed that the
quality of nonferrous csstings may he comgiderebly lmproved by adding small
amounts of certain elements which changs the process of crystallization and
solidfication of metals. These zliemsats ars ssid to effect the grain size
and the distributicm of allcying slemsnta. Experiments were carried out
with eluminum slloys tc whizh small smounts (0.1 to 0.01 per cent) of
titaniwm, zirconium, cciumbium, chramiun, molybdenum, tungsten and boron hed
been added. The esuthor concludsz:z that this method of controlling the me=
chenical and other preyerties of castings by adding certain elements may have
ertensive practiesl aspplicstions, No persomalities are menticned. There are
no references,

Chursin, V. M., Cendidate of Tschnical Sciences. Effect on Structure and
Properties of Lead Bromzes of Addition of Small Amounts of Certein Elements
Camd-3/17..
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" Shaped Casting of Copper (Conmt.)

Industry), The book contains 20 erticles dealing with theoretical and practical
aspects of ‘castling of ponferrous metals. See Table of Contents for ebstracts
of individual articles.

Poreword

Spasskiy, A. G., Doctor of Technical Sclences; Professor. Specisl
Features of Lesd-pronze Casting

"he suthor reviews the history and the various properties of lead bronze.
He relates the results of his investigations into the effects df various
factors present durlng solidification, on the grein size and structure of
this elloy. He also mentions the ceuse of gaseous inclusioms. Various
means of refining this alloy by fluxes and deoxidizers are mentioned.
Blowing with inert geses is sald to be still in an experimental stage.

No personalities are mentioned. There are no references.

Card-2a9.
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szchno-tekhnicheskoye obshcpea’cvo mashincatroitel'ncy pranyshlennosti

PHASE I BOOK EXPLOITATION 509

Fasonnoye lit'ye mednylkh 8pLAVOV: [ sbornik] (Shaped Cesting of Copper Alloy8;

N
%‘3 };%3 fon of Articles) Moscow, Meshgiz, 1957. 205 P 6,500 copled

Fd.: Orlov, No Dey Candidate of Technical Sciences; Eds.: Ignatenko, Yu. F.,

Engineer; Telis, M. Ya., Engineer; and Chursin, V. M., cendidate of Tech-

nical Sciences; Ed. of Publishing House: Chernysheva, No P.; Tech. Ed.:
El'kind, V. D.

PURPOSE:  This collection of articles is intended for englineers, techniciens,
and workers engaged in casting nonferrous metals. It may also be
used by students, graduate students and scientific workers in this

field. ‘

COVERAGE: This ook contains papers presented during & technical and gelentific
convention held in Moscow in December 1955, on the theory and practice
of shaped cqpper-alloy castings. This convention took place under the

ausplces of the komitet bsvetnod® 1it'ya Tsentral'nogo prevlieniye NTO
Mashprom (Committee o Nonferrous Castings of the Central Administre~
Ccardlf1y tion of the Seientific and pechnological Divieion of the Machine
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TROYRPOL'SKIY, V.I.; ELLRRN, 5.S.; MAL'TSEV, M.V.; SOLGANIK, G.Ya., red.
IBRAGIMOVA, Z.A., tekhn,red. '
ount] Tatariia -

Kazan', Tatknlgo-
(MIRA 11:7)

(Tataria is & petroleum republic; a popular acc
respublika neftl; pauchno-populiarnyl ocherke

izdat, 1957. 154 p.
(Tatar A.S.S5.R—Petroleun {ndustry)
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